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Michael BACH; Detlev SCHMIDT; Michael SEBEKOW; Guenter 
SEIDLER-STAHL; Ingo THIEDE; Sezai TUERKMEN. 

PCT/DE00/03261 

NEW 

March 29, 2002 

DEVICE FOR ARRANGING THE ACTUATING SHAFT OF A 
LOW- VOLTAGE CIRCUIT BREAKER AND MULTIPOLE LOW- 
VOLTAGE CIRCUIT BREAKER WITH A DEVICE FOR 
ARRANGING THE ACTUATING SHAFT 

PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, DC 20231 

Sir: 



March 29, 2002 



The following preliminary amendments and remarks are respectfully submitted in 
connection with the above-identified application. 
IN THE ABSTRACT 

Please replace the Abstract with the attached revised Abstract. 
IN THE CLAIMS 

Please amend the claims as follows: 

1. (Amended) A bearing arrangement for a switching shaft of a low-voltage 
circuit breaker, in which two coupling levers are arranged at a distance from one another on 
an integral switching shaft, for mechanical connection of a movable switching contact 
associated with one switch pole, comprising: 
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a bearing assembly, connected to a housing front wall of the switch pole and 
including a bearing body mounted on the housing front wall of the switch pole, surrounding 
the switching shaft in the form of a half shell, and wherein a first subregion of the bearing 
body is arranged between the coupling levers and forms side guide surfaces for the coupling 
levers, which are connected to the switching shaft. 

2. (Amended) The arrangement as claimed in claim 1, 

wherein the bearing body includes a second subregion, which projects axially 
beyond the coupling levers and forms stop surfaces for the coupling levers. 

3. (Amended) The arrangement as claimed in claim 1, wherein the bearing 
assembly includes a catch hook, whose mating piece forms a bolt which passes through the 
coupling levers, with the catch hook being mounted in a recess in the bearing body so as to be 
pivotable. 

4. (Amended) A multipole low-voltage circuit breaker including a bearing 
arrangement as claimed in claim 1 . 

Please add the following new claims: 

5. The arrangement as claimed in claim 2, wherein the bearing assembly includes 
a catch hook, whose mating piece forms a bolt which passes through the coupling levers, with 
the catch hook being mounted in a recess in the bearing body so as to be pivotable, 

6. A multipole low-voltage circuit breaker including a bearing arrangement as 
claimed in claim 2. 

7. A multipole low-voltage circuit breaker including a bearing arrangement as 
claimed in claim 3. 

8. A multipole low-voltage circuit breaker comprising: 
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a plurality of switching contacts; 

a switching shaft, in which two coupling levers are arranged on the switching 
shaft for mechanical connection of each movable switching contact, associated with a switch 
pole; and 

a bearing assembly connected to a housing front wall of the switch pole and 
including a bearing body mounted on the housing front wall of the switch pole, surrounding 
the switching shaft in the form of a half shell, wherein a first subregion of the bearing body is 
arranged between the coupling levers and forms side guide surfaces for the coupling levers, 
which are connected to the switching shaft. 

9. The multipole low-voltage circuit breaker of claim 8, wherein the bearing body 
includes a second subregion, which projects axially beyond the coupling levers and forms 
stop surfaces for the coupling levers. 

10. The multipole low-voltage circuit breaker of claim 8, wherein the bearing 
assembly includes a catch hook, whose mating piece forms a bolt which passes through the 
coupling levers, with the catch hook being mounted in a recess in the bearing body so as to be 
pivotable. - 

REMARKS 

Claims 1-10 are now present in this application, with new claims 5-10 being added by 
the present Preliminary Amendment. It should be noted that the amendments to original 
claims 1-4 of the present application are non-narrowing amendments, made solely to place the 
claims in proper form for U.S. practice and not to overcome any prior art or for any other 
statutory considerations. For example, amendments have been made to broaden the claims; 
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remove reference numerals in the claims; remove the European phrase "characterized in that"; 
remove multiple dependencies in the claims; and to place claims in a more recognizable U.S. 
form, including the use of the transitional phrase "comprising" as well as the phrase 
"wherein". Other such non-narrowing amendments include placing apparatus-type claims 
(setting elements forth in separate paragraphs) in a more recognizable U.S. form. Again, all 
amendments are non-narrowing and have been made solely to place the claims in proper form 
for U.S. practice and not to overcome any prior art or for any other statutory considerations. 

SUBSTITUTE SPECIFICATION 

In accordance with 37 C.F.R. §1.125, a substitute specification has been included in 
lieu of substitute paragraphs in connection with the present Preliminary Amendment. The 
substitute specification is submitted in clean form, attached hereto, and is accompanied by a 
marked-up version showing the changes made to the original specification. The changes have 
been made in an effort to place the specification in better form for U.S. practice. No new 
matter has been added by these changes to the specification. Further, the substitute 
specification includes paragraph numbers to facilitate amendment practice as requested by the 
U.S. Patent and Trademark Office. 

CONCLUSION 

Accordingly, in view of the above amendments and remarks, an early indication of the 
allowability of each of claims 1-10 in connection with the present application is earnestly 
solicited. 

Should there be any outstanding matters that need to be resolved in the present 
application, the Examiner is respectfully requested to contact Donald J. Daley at the 
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telephone number of the undersigned below. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future 
replies, to charge payment or credit any overpayment to Deposit Account No. 08-0750 for any 
additional fees required under 37 C.F.R. § 1.16 or under 37 C.F.R. § 1.17; particularly, 
extension of time fees. 



Respectfully submitted, 

HARNESS, DICKEY & PIERCE, P.L.C 




DJD:kna 



P.O. Box 8910 
Reston, Virginia 20195 
(703) 390-3030 
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ABSTRACT OF THE DISCLOSURE 
In order to provide a bearing for an already prepositioned switching shaft, fitted with 
coupling levers, of a low- voltage circuit breaker in the region where the switching forces act, 
a bearing assembly is provided. The bearing assembly includes a bearing body which is 
mounted on the housing front wall of the switch pole, surrounding the switching shaft in the 
form of a half shell. The bearing body includes a subregion which projects between two 
coupling levers, which are at a distance from one another and are connected to a movable 
switching contact. It thus forms side guide surfaces for the coupling levers. Such a bearing 
assembly can be arranged in both the end regions of the switching shaft in multipole circuit 
breakers. 
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SUBSTITUTE SPECIFICATION 

DEVICE FOR ARRANGING THE ACTUATING SHAFT OF A LOW -VOLTAGE 
CIRCUIT BREAKER AND MULTIPOLE LOW-VOLTAGE CIRCUIT BREAKER WITH 
A DEVICE FOR ARRANGING THE ACTUATING SHAFT 

[0001] This application is the national phase under 35 U.S.C. § 371 of PCT International 
Application No. PCT/DE00/03261 which has an International filing date of September 15, 
2000, which designated the United States of America, the entire contents of which are hereby 
incorporated by reference. 

Field of the Invention 

[0002] The invention generally relates to the field of the design configuration of a circuit 
breaker which is used in low-voltage networks. It may be related to one which is applicable 
to the configuration of the bearing for the integral switching shaft of such a switch. 

Background of the Invention 

[0003] Low-voltage circuit breakers have one or more switch poles. The switching contact 
systems, which include fixed and movable switching contacts, of these switch poles are 
normally mechanically connected to coupling levers, which are arranged on a switching shaft 
which is common to all the switch poles. 

[0004] For such a circuit breaker to operate correctly, it is essential for the switching shaft to 
have radially precise bearings, with little axial play. A known bearing arrangement which is 
suitable for this purpose has, in the region of the coupling levers, a bearing assembly which is 
connected to a housing front wall of the switch pole and contains a bearing body with a 
cylindrical bearing surface. The production of the switching shaft and its installation are 
simplified by subdivision into two symmetrical subelements. Each subelement is provided 
with a radial bearing and an axial bearing at one end by means of the main bearing body. 
Two further auxiliary bearing bodies are required for the complete axial bearing. 
[0005] In the case of an integral switching shaft, such a shaft would be permanently 
connected to the main bearing body by the coupling levers, which are arranged in fixed 
positions on both sides of the main bearing body. If the main bearing body is faulty, the entire 
switching shaft must be replaced together with it (DE 197 39 702 CI). 

[0006] In another known bearing arrangement, the integral switching shaft, which is fitted 
with all the coupling levers, can be prepositioned in its installed position, independently of 
the bearing assembly. In this case, the switching shaft is positioned in recesses, which are 
open at the edges, in walls which are arranged at right angles to the longitudinal axis of the 
switching shaft. One shaft bearing, which includes two half shells, is then inserted in the axial 
direction into each of the recesses. Such a shaft bearing provides a radial bearing for the 
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switching shaft away from the points at which the switching forces act. The location of the 
axial bearing is not mentioned (DE 44 16 090 CI). 

SUMMARY OF THE INVENTION 
[0007] An embodiment of the invention includes an object of designing the bearing assembly 
such that the switching shaft, which is already prepositioned in its installed position and is 
provided with the coupling levers, is mounted at the point where the switching forces act. 
This can be done in a manner such that it is insensitive to tolerances and is convenient for 
assembly. 

[0008] According to an embodiment of the invention, an object can be achieved by the 
bearing body being mounted on the housing front wall of the switch pole, surrounding the 
switching shaft in the form of a half shell, and by a first subregion of the bearing body being 
arranged between the coupling levers and forming side guide surfaces for the coupling levers 
which are connected to the switching shaft. 

[0009] This configuration allows the bearing assembly and the switching shaft to be replaced 
independently of one another at any time. 

[0010] In this case, the bearing assembly has a simple construction and can thus be produced 
cost-effectively. In addition, it is compact and can thus be installed easily and in a space- 
saving manner. In addition, the switching shaft bearing can be very largely independent of 
tolerances, since the switching shaft uses the same bearing body for both radial and axial 
bearing. 

[0011] Stops for the on and off positions of the switching contacts can be provided easily, 
according to one development of the invention, in that a second subregion of the bearing 
body projects axially beyond the coupling levers and forms stop surfaces for the coupling 
levers. 

[0012] If the catch hook, which is normally used in an arrangement such as this, is mounted 
in a window-like recess in the bearing body such that it can pivot, and the mating piece is in 
the form of a bolt which passes through the coupling levers, this additional element is 
integrated in a space-saving manner in the bearing assembly. 

[0013] One arrangement designed according to the invention for the switching shaft bearing 
is expediently used in multipole low-voltage circuit breakers in such a way that a bearing 
assembly at each of the two ends of the switching shaft is associated with the axially outer 
movable switching contacts. The switching shaft bearing is thus defined statically. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] An exemplary embodiment of the invention is illustrated in Figures 1-4 of the 
drawings, wherein: 
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Figure 1 shows a bearing assembly with a bearing body designed according to 

an embodiment of the invention, 
Figure 2 shows an integral switching shaft with two bearing assemblies (as 

shown in Figure 1) arranged at its ends, viewed in perspective, and 
Figures 3 and 4 show section illustrations of a bearing assembly arranged as shown in 

Figure 2. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0015] Figure 1 shows a bearing assembly 1 with a bearing body 2 and a catch device 3. The 
bearing body 2 is subdivided into a number of subregions 4, 5, 6, 7, 71 and 72, which are 
used to provide the bearing for a switching shaft 8, which is illustrated in Figure 2, the stop 
for coupling levers 9 and 10 during the switching-on and switching-off processes, the holder 
for the catch device 3 and the mounting for the bearing assembly 1 on one housing front wall 
25 of the switch poles. 

[0016] As is shown in Figure 2, the switching shaft 8 is mounted close to its ends by two 
bearing assemblies 1 as shown in Figure 1. Two coupling levers 9 and 10 are arranged in 
each end region of the switching shaft 8 and are used to provide the mechanical connection 
for a movable switching contact 1 1 which is associated with an outer switch pole. For this 
purpose, they are arranged in a fixed position on the switching shaft 8, and are at the same 
time used to provide the axial bearing for the switching shaft 8. Each bearing assembly 1 has 
in each case one first subregion 4, whose axial width is matched to the distance between the 
coupling levers 9 and 10. This first subregion 4 of the bearing body 2 accordingly projects 
with a small amount of axial play between the coupling levers 9 and 10 and surrounds the 
switching shaft 8 in the form of a half shell in one direction, which is the opposite direction to 
that in which the forces occur during the connection process. This first subregion 4 of the 
bearing body 2 thus forms side guide surfaces 13 (see Figure 1) for the coupling levers 9 and 
10, which are connected in a fixed manner to the switching shaft 8. 

[0017] A second subregion 5 projects beyond the coupling levers 9 and 10 axially and forms 
stop surfaces 14 (see Figure 1) and 15 for the coupling levers 9 and 10, in order to limit the 
movement of the switching shaft 8. The catch device 3 of each bearing assembly 1 has a 
catch hook 16 which, during the switching-off process, engages behind a bolt 17 (see also 
Figure 4), which passes through both coupling levers 9 and 10. The catch hook 16 is arranged 
on a bearing bolt 19 in a window-like recess 18 in a third subregion 6 of the bearing body 2, 
and is mounted such that it can pivot against the force of a wire torsion spring 20. The catch 
hook 16 and the wire torsion spring 20 can thus be integrated in the bearing assembly easily 
and in a space-saving manner even before the installation of the bearing assembly 1. 
[0018] Figure 3 shows a section through the first and third subregions 4 and 6 of the bearing 
body 2. The window-like recess 18 for the catch hook 16 has a narrow upper region 21 (see 
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Figure 1) and a broader lower region 22 (see Figure 1). The narrow upper region 21 is 
matched to the width of the catch hook 16 and fixes it axially, except for a small amount of 
play. The broader lower region 22 is used to provide additional retention for the wire torsion 
spring 20. The coupling levers 9 and 10 are in the on position here. 

[0019] The two bearing assemblies 1 have holes 23 in further subregions 7, 71 and 72 (see 
also Figure 1) and are connected in a force-fitting and interlocking manner by means of screw 
connections 24 to the housing front wall 25 of the switch poles. This housing front wall 25 
may have a depression 26 in the form of a half shell, as illustrated in Figure 2, in order to 
predetermine the installation position of the switching shaft 8, and hence to simplify 
installation of the switching shaft. 

[0020] Depending on the length of the switching shaft, auxiliary bearing bodies can be 
arranged in a known manner to provide an additional bearing for the switching shaft. 
However, all the switch poles of a multipole low-voltage circuit breaker may also have an 
associated bearing assembly as shown in Figure 1. 

[0021] Figure 4 shows a section through the second subregion 5 of the bearing body 2, which 
extends axially outside the coupling levers 9 and 10. Here, however, the coupling levers 9 
and 10 are in the off position. At least one of the two coupling levers 9 and 10 is designed 
such that, during a switching-off process, a section 27 of the circumferential edge of this 
coupling lever abuts against a first surface 14, which is used as an off stop, of the bearing 
body 2. 

[0022] At least one of the two coupling levers 9 and 10 may have a cantilever arm 28 like a 
hooked nose which, during a switching-on process, abuts against a second surface 15, which 
is used as an on stop, of the bearing body. An on stop such as this is required, for example, in 
current-limiting low-voltage circuit breakers. 

[0023] The invention being thus described, it will be obvious that the same may be varied in 
many ways. Such variations are not to be regarded as a departure from the spirit and scope of 
the invention, and all such modifications as would be obvious to one skilled in the art are 
intended to be included within the scope of the following claims. 
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Dcocription 

DEVICE FOR ARRANGING THE ACTUATING SHAFT OF A LOW -VOLTAGE 
CIRCUIT BREAKER AND MULT I POLE LOW-VOLTAGE CIRCUIT BREAKER WITH 
A DEVICE FOR ARRANGING THE ACTUATING SHAFT Dcaring arrangement 
for the owitching ohaft of a low voltage circuit breaker, — aRrd 
a — multipolc — low voltage — circuit , breaker — having — a — bearing 
arrangement for the owitching ohaft 

This application is the national phase under 35 U.S.C. 3 371 of PCT International Application 

No. PCT/ which has an International filing date of , which 

designated the United States of America, the entire contents of which are hereby incorporated 
by reference. 



Field of the Invention 

The invention generally relates to the field of the design 
configuration of a circuit breaker which is used in low- 
voltage networks-^ It may be related to one which a ad is 
applicable to the configuration of the bearing for the 
integral switching shaft of such a switch. 

Background of the Invention 

Low-voltage circuit breakers have one or more switch poles. 
The switching contact systems, which include comprioc fixed and 
movable switching contacts, of these switch poles are normally 
mechanically connected to coupling levers, which are arranged 
on a switching shaft which is common to all the switch poles. 

For such a circuit breaker to operate correctly, it is 
essential for the switching shaft to have radially precise 
bearings, with little axial play. A known bearing arrangement 
which is suitable for this purpose has, in the region of the 
coupling levers, a bearing assembly which is connected to a 
housing front wall of the switch pole and contains a bearing 
body with a cylindrical bearing surface. The production of the 
switching shaft and its installation are simplified by 
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subdivision into two symmetrical subelements. Each subelement 
is provided with a radial bearing and an axial bearing at one 
end by means of the main bearing body. Two further auxiliary 
bearing bodies are required for the complete axial bearing. 
In the case of an integral switching shaft, such a shaft would 
be permanently connected to the main bearing body by the 
coupling levers, which are arranged in fixed positions on both 
sides of the main bearing body. If the main bearing body is 
faulty, the entire switching shaft must be replaced together 
with it (DE 197 39 702 CI) . 

In another known bearing arrangement, the integral switching 
shaft, which is fitted with all the coupling levers, can be 
prepositioned in its installed position, independently of the 
bearing assembly. In this case, the switching shaft is 
positioned in recesses, which are open at the edges, in walls 
which are arranged at right angles to the longitudinal axis of 
the switching shaft. One shaft bearing, which 
includes compriacD two half shells, is then inserted in the 
axial direction into each of the recesses. Such a shaft 
bearing provides a radial bearing for the switching shaft away 
from the points at which the switching forces act. The 
location of the axial bearing is not mentioned 
(DE 44 16 090 CI) . 

SUMMARY OF THE INVENTION 

An embodiment of Against — the — background — e£ — a** — arrangement 
having the fcaturco of the prccharactcrizing clauoc of claim 1 
(DE 197 39 702 CI) , — the invention i ncludes an- s — baaed — en — the 
object of designing the bearing assembly such that the 
switching shaft, which is already prepositioned in its 
installed position and is provided with the coupling levers, 
is mounted at the point where the switching forces act . This 
can be done— in a manner such that it is insensitive to 
tolerances and is convenient for assembly. 
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According to an embodiment of the invention, an thio object can 
beis- achieved by in that — the bearing body being- is- mounted on 
the housing front wall of the switch pole, surrounding the 
switching shaft in the form of a half shell, and by in that a 
first subregion of the bearing body being- is- arranged between 
the coupling levers and f orm ing- s- side guide surfaces for the 
coupling levers which are connected to the switching shaft. 
This configuration allows the bearing assembly and the 
switching shaft to be replaced independently of one another at 
any t ime . 

In this case, the bearing assembly has a simple construction 
and can thus be produced cost -effectively . In addition, it is 
compact and can thus be installed easily and in a space -saving 
manner. In addition, the switching shaft bearing can bej rs- very 
largely independent of tolerances, since the switching shaft 
uses the same bearing body for both radial and axial bearing. 

Stops for the on and off positions of the switching contacts 
can be provided easily, according to one development of the 
invention, in that a second subregion of the bearing body 
projects axially beyond the coupling levers and forms stop 
surfaces for the coupling levers. 

If the catch hook, which is normally used in an arrangement 
such as this, is mounted in a window- like recess in the 
bearing body such that it can pivot, and the mating piece is 
in the form of a bolt which passes through the coupling 
levers, this additional element is integrated in a space- 
saving manner in the bearing assembly. 

One arrangement designed according to the invention for the 
switching shaft bearing is expediently used in multipole low- 
voltage circuit breakers in such a way that a bearing assembly 
at each of the two ends of the switching shaft is associated 
with the axially outer movable switching contacts. The 
switching shaft bearing is thus defined statically. 
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BRIEF DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An exemplary embodiment of the invention is illustrated in 
Figures 1-4 of the drawing s , wherein : - 
In this oaoc; 

Figure 1 shows a bearing assembly with a bearing body 
designed according to an embodiment of the 
invention, 

Figure 2 shows an integral switching shaft with two bearing 
assemblies (as shown in Figure 1) arranged at its 
ends, viewed in perspective, and 

Figures 3 and 4 show section illustrations of a bearing 
assembly arranged as shown in Figure 2 . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows a bearing assembly 1 with a bearing body 2 and 
a catch device 3. The bearing body 2 is subdivided into a 
number of subregions 4, 5, 6, 7, 71 and 72, which are used to 
provide the bearing for a switching shaft 8, which is 
illustrated in Figure 2, the stop for coupling levers 9 and 10 
during the switching-on and switching-of f processes, the 
holder for the catch device 3 and the mounting for the bearing 
assembly 1 on one housing front wall 25 of the switch poles. 

As is shown in Figure 2, the switching shaft 8 is mounted 
close to its ends by two bearing assemblies 1 as shown in 
Figure 1. Two coupling levers 9 and 10 are arranged in each 
end region of the switching shaft 8 and are used to provide 
the mechanical connection for a movable switching contact 11 
which is associated with an outer switch pole^ — and F #or 
this purpose , they are arranged in a fixed position on the 
switching shaft 8, and are at the same time used to provide 
the axial bearing for the switching shaft 8. Each bearing 
assembly 1 has in each case one first subregion 4, whose axial 
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width is matched to the distance between the coupling levers 9 
and 10. This first subregion 4 of the bearing body 2 
accordingly projects with a small amount of axial play between 
the coupling levers 9 and 10 and surrounds the switching shaft 
8 in the form of a half shell in one direction, which is the 
opposite direction to that in which the forces occur during 
the connection process. This first subregion 4 of the bearing 
body 2 thus forms side guide surfaces 13 (see Figure 1) for 
the coupling levers 9 and 10, which are connected in a fixed 
manner to the switching shaft 8 . 

A second subregion 5 projects beyond the coupling levers 9 and 
10 axially and forms stop surfaces 14 (see Figure 1) and 15 
for the coupling levers 9 and 10, in order to limit the 
movement of the switching shaft 8. The catch device 3 of each 
bearing assembly 1 has a catch hook 16 which, during the 
switching-of f process, engages behind a bolt 17 (see also 
Figure 4), which passes through both coupling levers 9 and 10. 
The catch hook 16 is arranged on a bearing bolt 19 in a 
window- like recess 18 in a third subregion 6 of the bearing 
body 2, and is mounted such that it can pivot against the 
force of a wire torsion spring 20. The catch hook 16 and the 
wire torsion spring 2 0 can thus be integrated in the bearing 
assembly easily and in a space -saving manner even before the 
installation of the bearing assembly 1. 

Figure 3 shows a section through the first and third 
subregions 4 and 6 of the bearing body 2. The window-like 
recess 18 for the catch hook 16 has a narrow upper region 21 
(see Figure 1) and a broader lower region 22 (see Figure 1) . 
The narrow upper region 21 is matched to the width of the 
catch hook 16 and fixes it axially, except for a small amount 
of play. The broader lower region 22 is used to provide 
additional retention for the wire torsion spring 20. The 
coupling levers 9 and 10 are in the on position here. 
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The two bearing assemblies 1 have holes 23 in further 
subregions 7 , 71 and 72 (see also Figure 1) and are connected 
in a force-fitting and interlocking manner by means of screw 
connections 24 to the housing front wall 25 of the switch 
poles. This housing front wall 25 may have a depression 26 in 
the form of a half shell, as illustrated in Figure 2, in order 
to predetermine the installation position of the switching 
shaft 8, and hence to simplify installation of the switching 
shaft . 

Depending on the length of the switching shaft, auxiliary 
bearing bodies can be arranged in a known manner to provide an 
additional bearing for the switching shaft. However, all the 
switch poles of a multipole low-voltage circuit breaker may 
also have an associated bearing assembly as shown in Figure 1. 

Figure 4 shows a section through the second subregion 5 of the 
bearing body 2, which extends axially outside the coupling 
levers 9 and 10. Here, however, the coupling levers 9 and 10 
are in the off position. At least one of the two coupling 
levers 9 and 10 is designed such that, during a switching-of f 
process, a section 27 of the circumferential edge of this 
coupling lever abuts against a first surface 14, which is used 
as an off stop, of the bearing body 2. 

At least one of the two coupling levers 9 and 10 may have a 
cantilever arm 2 8 like a hooked nose which, during a 
switching-on process, abuts against a second surface 15, which 
is used as an on stop, of the bearing body. An on stop such as 
this is required, for example, in current -limiting low- volt age 
circuit breakers. 

The invention being thus described, it will be obvious that the same may be varied in many 
ways. Such variations are not to be regarded as a departure from the spirit and scope of the 
invention, and all such modifications as would be obvious to one skilled in the art are 
intended to be included within the scope of the following claims. 
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1. (Amended) A bearing arrangement for athe switching shaft 
(8) of a low-voltage circuit breaker, 

in which two coupling levers 49-? — tG-) — are arranged at a 
distance from one another on anfe-he integral switching 

shaft W- f for mechanical connection of a movable 

switching contact 4^r) which — is — associated with one 

switch pole, comprising: 

and in which a bearing assembly^ — M-) — which io _connected 

to a housing front wall 42-^ — of the switch pole and 
includingfe ae a bearing body— £-2-) — is arranged in the region 
of the coupling levcro — (-9-? — 10) , 

characterized in that 

the bearing body — (-2-) — is- mounted on the housing front 

wall 425-) — of the switch pole, surrounding the switching 
shaft ( 8 ) in the form of a half shell, and wherein 

_a first subregion 44-) — of the bearing body 42-) — is 

arranged between the coupling levers 4-9-? — — and forms 
side guide surfaces (13) for the coupling levers^ (9, 10) 
which are connected to the switching shaft ( 8 ) . 

2. (Amended) The arrangement as claimed in claim 1, 
wherein the bearing body includes characterized in that 

a second subregion , which 4S-) — e£ — the bearing body — faf 

projects axially beyond the coupling levers 49-? — — and forms 
stop surfaces (14, 15) for the coupling levers (9, 10) . 

3. (Amended) The arrangement as claimed in claim 1— er — 2-, 
wherein 

characterized in that 

_the bearing assembly includes4 4) — has a catch hook — (16) , 

whose mating piece forms a bolt (17) which passes through 
the coupling levers — (-9-? — 3r£4, with the catch hook (16) 

being mounted in a window like — recess (18) tin the 

bearing body 42^ so as to be pivotable eueh — that — 3r£r 
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4. (Amended) A multipole low-voltage circuit breaker 
including a bearing arrangement as claimed in claim 1 . 

A multipole low voltage circuit breaker having a bearing 
arrangement — — the — switching — shaft — (-8-H — i» — which — ferwe 
coupling levers — — 3rQ-) — arc in each case arranged on the 

switching — ohaft W £e*= — mechanical — connection — e-§ — each 

movable switching contact — (-Hr) — which io associated with a 

switch — pole, asd — eae — bearing — assembly — fi-H — having — a 

bearing body — (-2-) — designed as claimed in one of claims 1 
to 3 , — io associated with each of the two coupling levers 

-(-9-j 3^9-) e£ the — fcwe — axial ly — outer — movable switching 

contacts (11) . NEW 

5 . The arrangement as claimed in claim 2 , wherein the 
bearing assembly includes a catch hook, whose mating 
piece forms a bolt which passes through the coupling 
levers, with the catch hook being mounted in a recess in 
the bearing body so as to be pivotable. 

6. A multipole low- voltage circuit breaker including a 
bearing arrangement as claimed in claim 2 . 

7. A multipole low-voltage circuit breaker including a 
bearing arrangement as claimed in claim 3 ♦ 

8. A multipole low-voltage circuit breaker comprising: 
a plurality of switching contacts; 

a switching shaft, in which two coupling levers are 
arranged on the switching shaft for mechanical connection 
of each movable switching contact, associated with a 
switch pole; and 

a bearing assembly connected to a housing front wall of 
the switch pole and including a bearing body mounted on 
the housing front wall of the switch pole, surrounding 
the switching shaft in the form of a half shell, wherein 
a first subregion of the bearing body is arranged between 
the coupling levers and forms side guide surfaces for the 
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coupling levers, which are connected to the switching 
shaft . 

9. The multipole low- voltage circuit breaker of claim 8, 

wherein the bearing body includes a second subregion, 

which projects axial ly beyond the coupling levers and forms 
stop surfaces for the coupling levers. 

10. The multipole low-voltage circuit breaker of claim 

8, wherein the bearing assembly includes a catch hook, 
whose mating piece forms a bolt which passes through the 
coupling levers, with the catch hook being mounted in a 
recess in the bearing body so as to be pivotable . 
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Abstract 



Bearing arrangement for the switching ohaft of a low voltage 
circuit breaker, and a multipolc low voltage circuit breaker 
having a boir^g nrmngr.mr.nt for the owitchinq ohaft A BSTRACT 

In order to provide a bearing for anthe already prepositioned 
switching shaft— 8-, which io fitted with coupling levers 9 and 
of a low-voltage circuit breaker in the region where the 
switching forces act, afefee bearing assembl y 1 which io is 
p r o v i de d. The bearing assembly includes for this purpooc hao 
a bearing body 2- which is mounted on the housing front wall— 25- 
of the switch pole, surrounding the switching shaft S— in the 
form of a half shell -. The bearing body includes ~4*as- a 
subregion ^-which projects between two coupling levers 9 and 
3r0, which are at a distance from one another and are connected 
to a movable switching contact 11, and . It - thus forms side 
guide surfaces i3— for the coupling levers 9 and 10 . Such 
Aa bearing assembly 1 ouch aa thio can be arranged in both the 
end regions of the switching shaft -8 — in multipole circuit 
breakers . 
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Description 

Bearing arrang ement for the switching shaft of a low - 
vo 1 i-fgfij^ircuit _br_eakar^ _and a multipole low-vol tage 
cir cui t breaker having_a_Jbe^ 
^g witchinoi, sha ft^ 

The invention relates to the field of the design 
configuration of a circuit breaker which is used in 
low- voltage networks, and is applicable to the 
configuration of the bearing for the integral switching 
shaft of such a switch. 

Low-voltage circuit breakers have one or more switch 
poles. The switching contact systems, which comprise 
fixed and movable switching contacts, of these switch 
poles are normally mechanically connected to coupling 
levers, which are arranged on a switching shaft which 
is common to all the switch poles. 

For such a circuit breaker to operate correctly, it is 
essential for the switching shaft to have radially 
precise bearings, with little axial play. A known 
bearing arrangement which is suitable for this purpose 
has, in the region of the coupling levers, a bearing 
assembly which is connected to a housing front wall of 
the switch pole and contains a bearing body with a 
cylindrical bearing surface. The production of the 
switching shaft and its installation are simplified by 
subdivision into two symmetrical subelements. Each 
subelement is provided with a radial bearing and an 
axial bearing at one end by means of the main bearing 
body. Two further auxiliary bearing bodies are required 
for the complete axial bearing. 
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In the case of an integral switching shaft, such a 
shaft would be permanently connected to the main 
bearing body by the coupling levers, which are arranged 
in fixed positions on both sides of the main bearing 
5 body. If the main bearing body is faulty, the entire 
switching shaft must be replaced together with it 
(DE 197 39 702 CI) . 

In another known bearing arrangement, the integral 
switching shaft, which is fitted with all the coupling 
levers, can be prepositioned in its installed position, 
independently of the bearing assembly. In this case, 
the switching shaft is positioned in recesses, which 
are open at the edges, in walls which are arranged at 
right angles to the longitudinal axis of the switching 
shaft. One shaft bearing, which comprises two half 
shells, is then inserted in the axial direction into 
each of the recesses. Such a shaft bearing provides a 
radial bearing for the switching shaft away from the 
points at which the switching forces act. The location 
of the axial bearing is not mentioned 
(DE 44 16 090 CI) . 

Against the background of an arrangement having the 
25 features of the precharacterizing clause of claim 1 
{DE 197 39 702 CI) , the invention is based on the 
obj ect of designing the bearing assembly such that the 
switching shaft, which is already prepositioned in its 
installed position and is provided with the coupling 
3 0 levers, is mounted at the point where the switching 
forces act, in a manner such that it is insensitive to 
tolerances and is convenient for assembly. 

According to the invention, this object is achieved in 
3 5 that the bearing body is mounted on the housing front 
wall of the switch pole, surrounding the switching 
shaft in the form of a half shell, and in that a first 
subregion of the bearing body is arranged between the 
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coupling levers and forms side guide surfaces for the 
coupling levers which are connected to the switching 
shaft . 
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This configuration allows the bearing assembly and the 
switching shaft to be replaced independently of one 
another at any time . 

In this case, the bearing assembly has a simple 
construction and can thus be produced cost-effectively. 
In addition, it is compact and can thus be installed 
easily and in a space-saving manner. In addition, the 
switching shaft bearing is very largely independent of 
tolerances, since the switching shaft uses the same 
bearing body for both radial and axial bearing. 

Stops for the on and off positions of the switching 
contacts can be provided easily, according to one 
development of the invention, in that a second 
subregion of the bearing body projects axially beyond 
the coupling levers and forms stop surfaces for the 
coupling levers. 

If the catch hook, which is normally used in an 
arrangement such as this, is mounted in a window- like 
recess in the bearing body such that it can pivot, and 
the mating piece is in the form of a bolt which passes 
through the coupling levers, this additional element is 
integrated in a space- saving manner in the bearing 
assembly. 

One arrangement designed according to the invention for 
the switching shaft bearing is expediently used in 
multipole low-voltage circuit breakers in such a way 
that a bearing assembly at each of the two ends of the 
switching shaft is associated with the axially outer 
movable switching contacts. The switching shaft bearing 
is thus defined statically. 

An exemplary embodiment of the invention is illustrated 
in Figures 1-4 of the drawing. 
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Figure 1 shows a bearing assembly with a bearing body 
designed according to the invention, 

Figure 2 shows an integral switching shaft with two 
bearing assemblies (as shown in Figure 1) 
arranged at its ends, viewed in perspective, 

Figures 3 and 4 show section illustrations of a bearing 
assembly arranged as shown in Figure 2 . 



Figure 1 shows a bearing assembly 1 with a bearing body 
y%. 2 and a catch device 3. The bearing body 2 is 

S3 subdivided into a number of subregions 4, 5, 6, 7, 71 

G3- 

q : | and 72, which are used to provide the bearing for a 

€1 15 switching shaft 8, which is illustrated in Figure 2, 
pjj the stop for coupling levers 9 and 10 during the 

JS switching-on and switching-of f processes, the holder 

for the catch device 3 and the mounting for the bearing 

U 

Lj assembly 1 on one housing front wall 2 5 of the switch 

W 2 0 poles. 

W As is shown in Figure 2, the switching shaft 8 is 

mounted close to its ends by two bearing assemblies 1 
as shown in Figure 1. Two coupling levers 9 and 10 are 

2 5 arranged in each end region of the switching shaft 8 

and are used to provide the mechanical connection for a 
movable switching contact 11 which is associated with 
an outer switch pole, and for this purpose are arranged 
in a fixed position on the switching shaft 8, and are 

3 0 at the same time used to provide the axial bearing for 

the switching shaft 8. Each bearing assembly 1 has in 
each case one first subregion 4, whose axial width is 
matched to the distance between the coupling levers 9 
and 10. This first subregion 4 of the bearing body 2 
35 accordingly projects with a small amount of axial play 
between the coupling levers 9 and 10 and surrounds the 
switching shaft 8 in the form of a half shell in one 
direction, which is the opposite direction to that in 
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which the forces occur during the connection process. 
This first subregion 4 of the bearing body 2 thus forms 



side guide surfaces 13 (see Figure 1) for the coupling 
levers 9 and 10, which are connected in a fixed manner 
to the switching shaft 8 . 

A second subregion 5 projects beyond the coupling 
levers 9 and 10 axially and forms stop surfaces 14 (see 
Figure 1) and 15 for the coupling levers 9 and 10, in 
order to limit the movement of the switching shaft 8. 
The catch device 3 of each bearing assembly 1 has a 
catch hook 16 which, during the switching-of f process, 
engages behind a bolt 17 (see also Figure 4) , which 
passes through both coupling levers 9 and 10. The catch 
hook 16 is arranged on a bearing bolt 19 in a window- 
like recess 18 in a third subregion 6 of the bearing 
body 2, and is mounted such that it can pivot against 
the force of a wire torsion spring 20. The catch hook 
16 and the wire torsion spring 2 0 can thus be 
integrated in the bearing assembly easily and in a 
space-saving manner even before the installation of the 
bearing assembly 1. 

Figure 3 shows a section through the first and third 
subregions 4 and 6 of the bearing body 2 . The window- 
like recess 18 for the catch hook 16 has a narrow upper 
region 21 (see Figure 1) and a broader lower region 22 
(see Figure 1) . The narrow upper region 21 is matched 
to the width of the catch hook 16 and fixes it axially, 
except for a small amount of play. The broader lower 
region 22 is used to provide additional retention for 
the wire torsion spring 20. The coupling levers 9 and 
10 are in the on position here. 

The two bearing assemblies 1 have holes 23 in further 
subregions 7, 71 and 72 (see also Figure 1) and are 
connected in a force- fitting and interlocking manner by 
means of screw connections 24 to the housing front wall 
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25 of the switch poles. This housing front wall 25 may 
have a depression 2 6 in the form of a half shell, as 
illustrated in Figure 2, in order to predetermine the 
installation position of the switching shaft 8, and 
hence to simplify installation of the switching shaft. 

Depending on the length of the switching shaft, 
auxiliary bearing bodies can be arranged in a known 
manner to provide an additional bearing for the 
switching shaft. However, all the switch poles of a 
multipole low-voltage circuit breaker may also have an 
associated bearing assembly as shown in Figure 1. 

Figure 4 shows a section through the second subregion 5 
of the bearing body 2, which extends axially outside 
the coupling levers 9 and 10. Here, however, the 
coupling levers 9 and 10 are in the off position. At 
least one of the two coupling levers 9 and 10 is 
designed such that, during a switching-of f process, a 
section 27 of the circumferential edge of this coupling 
lever abuts against a first surface 14, which is used 
as an off stop, of the bearing body 2. 

At least one of the two coupling levers 9 and 10 may 
have a cantilever arm 2 8 like a hooked nose which, 
during a switching-on process, abuts against a second 
surface 15, which is used as an on stop, of the bearing 
body. An on stop such as this is required, for example, 
in current- limiting low-voltage circuit breakers. 
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1. A bearing arrangement for the switching shaft (8) 
of a low-voltage circuit breaker, 

in which two coupling levers (9, 10) are arranged 
at a distance from one another on the integral 
switching shaft (8) , for mechanical connection of 
a movable switching contact (11) which is 
associated with one switch pole, and in which a 
bearing assembly (1) which is connected to a 
housing front wall (25) of the switch pole and has 
a bearing body (2) is arranged in the region of 
the coupling levers (9, 10), 
characterized in that 

the bearing body (2) is mounted on the housing 
front wall (25) of the switch pole, surrounding 
the switching shaft (8) in the form of a half 
shell, and 

- a first subregion (4) of the bearing body (2) 
is arranged between the coupling levers (9, 10) 
and forms side guide surfaces (13) for the 
coupling levers (9, 10) which are connected to 
the switching shaft (8) . 

2. The arrangement as claimed in claim 1, 
characterized in that 

a second subregion (5) of the bearing body (2) 
projects axially beyond the coupling levers (9, 
10) and forms stop surfaces (14, 15) for the 
coupling levers (9, 10). 

3. The arrangement as claimed in claim 1 or 2, 
characterized in that 

the bearing assembly (1) has a catch hook (16), 
whose mating piece forms a bolt (17) which passes 
through the coupling levers (9, 10) , with the 
catch hook (16) being mounted in a window-like 
recess (18) in the bearing body (2) such that it 
can pivot. 
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4. A multipole low-voltage circuit breaker having 
a bearing arrangement for the switching shaft (8) , 
in which two coupling levers (9, 10) are in each 
case arranged on the switching shaft (8) for 
mechanical connection of each movable switching 
contact (11) which is associated with a switch 
pole, and one bearing assembly (1) , having a 
bearing body (2) designed as claimed in one of 
claims 1 to 3 , is associated with each of the two 
coupling levers (9, 10) of the two axially outer 
movable switching contacts (11) . 



Abstract 



Bearing arrangement for the switching shaft of a low- 
voltage circuit breaker, and a multipole low-voltage 
circuit breaker having a bearing arrangement for the 
switching shaft 

In order to provide a bearing for the already 
prepositioned switching shaft 8, which is fitted with 
coupling levers 9 and 10, of a low-voltage circuit 
breaker in the region where the switching forces act, 
the bearing assembly 1 which is provided for this 
purpose has a bearing body 2 which is mounted on the 
housing front wall 25 of the switch pole, surrounding 
the switching shaft 8 in the form of a half shell, has 
a subregion 4 which projects between two coupling 
levers 9 and 10, which are at a distance from one 
another and are connected to a movable switching 
contact 11, and thus forms side guide surfaces 13 for 
the coupling levers 9 and 10. 

A bearing assembly 1 such as this can be arranged in 
both the end regions of the switching shaft 8 in 
multipole circuit breakers. 
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(Day Month Year Filed) Yes No 
(Tag Monat Jahr eingereicht) Ja Nein 


hm 

y 
o 

013 

yj . 

M 
g 

Q 

U 
pi 

. w 

s 


Ich beanspruche hiermit gemass Absatz 35 der Zivil- 
prozessordnung der Vereinigten Staaten, Paragraph 
120, den Vorzug aller unten aufgefuhrten Anmel- 
dungen und falls der Gegenstand aus jedem Anspruch 
dieser Anmeldung nicht in einer fruheren 
amerikanischen Patentanmeldung laut dem ersten 
Paragraphen des Absatzes 35 der ZivilprozeRordnung 
der Vereinigten Staaten, Paragraph 122 offenbart ist, 
erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1.56(a) meine Pflicht zur Offenbarung von 
Informationen an, die zwischen dem Anmeldedatum 
der fruheren Anmeldung und dem nationalen oder PCT 
internationalen Anmeldedatum dieser Anmeldung 
bekannt geworden sind. 


I iicitJuy oidini nit; ufcMitJiii uiiutJi i nit; 00. uriimu oidttfo 

Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122, I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1 .56(a) which occured between the filing 
date of the prior application and the national or PCT 
international filing date of this application. 1 


Pi 


PCT/DE00/03261 
(Application Serial No.) 
(Anmeldeseriennummer) 


15.09.2000 

(Filing Date D, M, Y) 
(Anmeldedatum T, M, J) 


anhanaia Dendina 

(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgegeben) abandoned) 




(Application Serial No.) 
(Anmeldeseriennummer) 


(Filing Date D,M,Y) 
(Anmeldedatum T, M; J) 


(Status) (Status) 
(patentiert, anhangig, (patented, pending, 
aufgeben) abandoned) 




Ich erklare hiermit, dass alle von mir in der vorliegen- 
den Erklarung gemachten Angaben nach meinem 
besten Wissen und Gewissen der vollen Wahrheit 
entsprechen, und dass ich diese eidesstattliche Erkla- 
rung in Kenntnis dessen abgebe, dass wissentlich und 
vorsatzlich falsche Angaben gemass Paragraph 1001, 
Absatz 18 der Zivilprozessordnung der Vereinigten 
Staaten von Amerika mit Geldstrafe belegt und/oder 
Gefangnis bestraft werden koennen, und dass derartig 
wissentlich und vorsatzlich falsche Angaben die Gul- 
tigkeit der vorliegenden Patentanmeldung oder eines 
darauf erteilten Patentes gefahrden konnen. 


1 hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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Patent and Trademark Office-U.S. DEPARTMENT OF COMMERCE 



German Language Declaration 



VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
mit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfuhren) 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 



Customer No. 30596 



And I hereby appoint 



Telefongesprache bitte richten an: 
(Name und Teiefonnummer) 



Direct Telephone Calls to: 
number) 

Ext. 



(name and telephone 



Postanschrift: 



Send Correspondence to: 

Harness, Dickey & Pierce, P.L.C. 
12355 Sunrise Valley Drive, Suite 350 20191 Reston, Va. 
Telephone: +1 703 390 3030 and Facsimile +1 703 390 3020 

or 

CustomervNd: 30596 




Voller Name des einzigen Oder ursprunglichen Erfinders: 

Michael Bach 


Full name of sole or first inventor: 

Michael Bach 


Unterschrift des Erfinders q Datum 


Inventor's signature Date 


Wohnsitz , ~* 

Berlin, Deutschland (/ )f=*~ A 


Residence 

Berlin, Germany 


Staatsangehorigkeit / 

Deutsch 


Citizenship 

German 


Postanschrift 

Ligusterweg 20 A 


Post Office Addess 

Ligusterweg 20 A i 


12437 Berlin, Deutschland 


12437 Berlin, Germany 


Voller Name des zweiten Miterfinders {falls zutreffend): 

/Detlev Schmidt 


Full name of second joint inventor, if any: 

Detlev Schmidt 


Unterschrift des Erfinders Datum 


Second Inventor's signature Date 


Wohnsitz / *" ' 

Berlin, Deufechland , ( }<fc. Y 


Residence if 

Berlin, Germany 


J^aatsaffgehorigkeit 

Deutsch 


Citizenship 

German 


Postanschrift 

Richardstr. 61 


Post Office Address 

Richardstr. 61 


12055 Berlin, Deutschland 


12055 Berlin, Germany 



Falle von dritten und weiteren Miterfindern angeben). 



(Supply similar information and signature for third and 
subsequent joint inventors). 
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Voller Name des dritten Miterfinders: 

r^lVlLcJhael SebekcM, 



■Unfersj shrift des 



Datum 



Wohnsitz 



Berljn, Deutschland (D^Y 



Sfaatsangehorigkeit 

Deutsch 



Postanschrift 

Spinolastr. 8 



13125 Berlin, Deutschland 



Datum 



ihorigkeit 

Deutsch 



Postanschrift 

Sternstr. 1 1 



13359 Berlin, Deutschland 



Voller Name des funften Miterfinders: 

Ingo Thiede 



Uhterschriftdes Erfinders 



Wohnsitz 

Berlin, Deutschland 




staatsangenongKeit 

DE 



7 



Datum 

.02. OZ 



Postanschrift 

Fregestr. 76 



12159 Berlin 



Voller Name des sechsten Miterfinders: 

Sezai Tuerkmen 



Unterschrift 



Wohnsitz 



Datum 



Berlin^, Deutschland ( 



Sfaatsangehorigkeit 

Deutsch 




Postanschrift 

Schuckertdamm 334 



13629 Berlin, Deutschland 



Full name of third joint inventor: 

Michael Sebekow 



Inventor's signature . . 



Date 

>fr Ot, oi 



Residence 

Berlin, Germany 



Citizenship 

German 



Post Office Address 

Spinolastr. 8 



13125 Berlin, Germany 



Full name of fourth joint inventor: 

Guenter Seidler-Stahl 



Inventor 



Residence 



Berlin, Germany 



Citizenship 

German 



Post Office Address 

Sternstr. 1 1 



13359 Berlin, Germany 



Full name of fifth joint inventor: 

Ingo Thiede 



Inventor's signature y Date 

Residence^ 



Berlin, Germany 



Citizenship 

DE 



Post Office Address 

Fregestr. 76 



12159 Berlin 



Full name of sixth joint inventor: 

Sezai Tuerkmen 



Inventor's signature 



Residence 

Berlin, Germany 




Date 



Citizenship 

German 



Post Office Address 

Schuckertdamm 334 



13629 Berlin, Germany 



{Elite entsprechende Informationen und Unterschriften im 
Falle von dritten und weiteren Miterfindern angeben). 



(Supply similar information and signature for third and 
subsequent joint inventors). 
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